Role of Ca2+/calmodulin in the regulation of sugar uptake in Escherichia coli heat-stable enterotoxin induced diarrhoea in mice.
The mucosal-to-serosal fluxes of 3-O-methyl-D-glucose, a non-metabolizable analogue of D-glucose, were carried out in control and heat-stable enterotoxin treated mice in the presence or absence of Ca2+-ionophore, Ca2+-channel blocker, calmodulin inhibitor and Na+-K+-ATPase inhibitor. The transport of the sugar was significantly decreased (p less than 0.01) in the experimental animals. In the presence of Ca2+-ionophore, the uptake of the sugar decreased significantly (p less than 0.01) only in the control group while experimental group remained unaffected. Ca2+ channel blocker and calmodulin inhibitor significantly increased (p less than 0.01) the uptake of sugar in both the groups, however, the changes were more pronounced in the experimental group. Ouabain blocked the uptake of the sugar in both the groups. These studies indicated that heat-stable enterotoxin inhibit Na+-K+-ATPase by increasing Ca2+ uptake and calmodulin activity, thus resulting in decreased uptake of 3-O-methyl-D-glucose in heat-stable enterotoxin treated mice.